Abstract. Measurements of stratospheric water vapor by the Microwave Limb Sounder aboard the Upper Atmosphere Research Satellite show that in the tropical lower stratosphere, low-frequency variations are closely related to the annual cycle in tropical tropopause temperatures. Tropical stratospheric air appears to retain information about the tropopause conditions it encountered for over a year as it rises through the stratosphere. We use a two-dimensional Lagrangian model to relate MLS measurements to the temperature that tropical air parcels encountered when crossing the 100 hPa surface.
Gaps in the data record appear at various points, including a protracted instrument shutdown from June 2 to July 15, 1992 due to a problem with the UARS solar array drive. Data shown here have been linearly interpolated across all gaps, a crude approach that nonetheless seems to be satisfactory since we examine only lowfrequency variations. We show five-day means which have been smoothed twice using a 1-2-1 filter.
Models
As a diagnostic tool for evaluating the MLS observations, we employ a simple Lagrangian-mean twodimensional (L2D) model. The model [Rosenlof, 1995] calculates monthly mean transformed Eulerian-mean We interpolated the monthly mean stream functions to daily values and then derived residual velocities from the daily stream functions to satisfy mass continuity. We ran back trajectories starting every two weeks from latitudes between 12øS and 12øN at 20 intervals and at altitudes between 100 hPa and 5 hPa at ,,,1 km intervals, until the parcels crossed the 100 hPa surface. Using the latitude and date of parcel crossing and the UKMO assimilated 100 hPa temperatures, we took the minimum temperature in that latitude band which occured within a week of the crossing date and computed a saturation mixing ratio qs. Values of qs were averaged between 12øS and 12øN, and results for 1992 and 1993 were averaged to reduce interannual variability caused, e.g., by the QBO.
The simulation of stratospheric water vapor in the National Center for Atmospheric Research Community Climate Model (CCM2), described by Mote [1995] , in- out, when the temperature minimum occurs above the 100 hPa level, the minimum qs is overestimated by the 100 hPa temperature but underestimated by th e 100 hPa pressure, resulting in a small net error. But when the temperature minimum is below 100 hPa, both the 100 hPa temperature and pressure overestimate qs, so errors in profile minimum qs would be greatest in northern summer.
Measurements of water vapor and methane by other instruments, notably the Halogen Occultation Experiment (HALOE) aboard UARS, confirm the link between tropopause temperatures and seasonal variations of lower stratospheric water vapor as suggested by the MLS observations presented here. In a more comprehensive paper, we shall examine these and other stratospheric water vapor measurements, elaborate on the impact of tropopause height on estimates of qs, and elucidate the role of the QBO in distorting the annual cycle.
